NASA's GENESIS mission recently returned to Earth samples of the Solar wind implanted into high-purity substrates and in early 2006, the STARDUST mission will return samples of dust from the coma of comet Wild-2 as well as interstellar dust grains, trapped in aerogel. In anticipation of these samples and to support our ongoing research efforts in extraterrestrial materials, we have been both acquiring and developing new advanced instrumentation and techniques for correlated isotopic, chemical and structural analyses of micrometer-sized materials. These include two SIMS (secondary ion mass spectrometry) instruments, analytical field-emission SEM with EDS, light-element WDS, EBSD and in situ micromanipulation, scanning near-field optical microscopy, and confocal Raman microscopy. These techniques, together with FIB/TEM capabilities of collaborators [1], will allow an extraordinary amount of information to be obtained on sub-micron scales from the same precious samples, hopefully with a concomitant increase in understanding of the origin and evolution of the samples themselves. This talk will review the most novel aspects of our microanalytical facilities and techniques, but focus will be primarily on our SIMS and SEM instruments and techniques.
indicate good (~1‰) isotope reproducibility, but lower secondary ion transmission than anticipated. A new, larger ESA under construction is expected to improve transmission. Although the spatial resolution of the Super-SIMS (~1 m) is lower than that of the NanoSIMS, the new instrument is expected to have comparable transmission to the NanoSIMS when completed, and to provide better isotopic reproducibility. Thus, it will probably be most useful for "bulk" high-precision isotopic measurements of returned samples, whereas the NanoSIMS will be used to determine isotopic variability on small spatial scales and identify anomalous materials.
SEM:
Our scanning electron microscopy facility includes a JEOL 6500F thermal field emission SEM equipped with secondary and backscatter electron detectors, and an EDAX/TSL analysis system consisting of an EDS spectrometer, a WDS spectrometer and an electron backscatter diffraction (EBSD) camera. Also installed is a Kleindiek M3 micromanipulator, useful for handling small particles while viewing them in the SEM. The WDS spectrometer ("LEXS") uses special optics to boost sensitivity for low-energy (<2.5 keV) x-rays, allowing high signal-to-noise mapping of light elements (e.g., C and N) with relatively low currents in the SEM. We are exploring the use of EBSD for particle analysis, particularly for the identification of specific crystal phases within extraterrestrial materials [3] .
